Structure-function relationships of the C-terminal end of the Saccharomyces cerevisiae ADP/ATP carrier isoform 2.
The adenine nucleotide carrier (Ancp) catalyzes the transport of ADP and ATP across the mitochondrial inner membrane, thus playing an essential role in the cellular energy metabolism. Two regions of Anc2p from Saccharomyces cerevisiae are specifically photolabeled using a photoactivable ADP derivative; they are the central matrix loop, m2, and the C-terminal end. To get more insights into the structure-function relationships of the C-terminal region during nucleotide transport, we have developed two independent approaches. In the first we have deleted the last eight amino acids of Anc2p (Anc2pDeltaCter) and demonstrated that the C-terminal end of Anc2p plays an essential role in yeast growth on a non-fermentable carbon source. This resulted from impaired nucleotide binding properties of the Anc2pDeltaCter variant in line with conversion of ADP binding sites from high to low affinity. In the second we probed the ligand-induced conformational changes of Anc2p C-terminal end (i) by assessing its accessibility to anti-C-terminal antibodies and (ii) by measuring intrinsic fluorescence changes of an Anc2p mutant containing only one tryptophan residue located at its C-terminal end (Anc2p3Y-u). We show that the C-terminal region is no further accessible to antibodies when Anc2p binds non-transportable analogues of ADP. Besides, Trp-316 fluorescence is highly increased upon ligand binding, suggesting large conformational changes. Taken together, our results highlight the involvement of the Anc2p C-terminal region in nucleotide recognition, binding, and transport.